INTRODUCTION
In the operation of the Berkeley 88-inch sector-focused (isochronous) 1 cyclotron ), a knowledge of the phase of the beam with respect to the r.f. accelerating voltage has been important, both for reasons of theoretical interest and for diagnosis of machine operation. A determination of the radial variation of the phase of the circulating beam provides a measure of the degree to which the isochronous condition, that of maintaining constant phase throughout the acceleration process, has been achieved; and these phase values can be compared with those calculated from measured or computed knowiedge of the magnetic field~ Also, these phase measurements provide the means through which trim coil adjustments to the 'field can be made in order to best achieve the isochronous condition for the several different particles and many different energies available 2 ).
Instruments used for this kind of measurement have typically been direct beam pickup probes with the pulses amplified and displayed on a sampling oscilloscope3). Such an oscilloscope samples a small part of each of a series of recurring pulses, and thus displays a pulse shape which constitutes an average over many separate pulses. Hence, detailed information on possible variations of beam intensity among different r.f. cycles, as well as within a single cycle, may be lost.
In order to circamvent these disadvantages, a pr~be has been designed . 4) which utilizes the favorable characteristics of the semi-conductor detector , namely, the fast charge collection time (-1 ns) and the inherent amplification -3-
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The r-c time constants of the detection system must also be considered • . .
' . -12 The small area 100 micron detectors have capacitance of about 30 X 10 farads. ;;,11
When feeding a 125 ohm cable this gives a time constant of 125 X 3 X 10· ~ 4 ns.
In order to reduce this time constant, the 125 ohm cable was shunted with about
•;
35 ohms. The cable was terminated by 125 ohms at the other end, so that reflections presented no problem.
To avoid the need for amplification, with the resulting increase in rise time, a detector of 25Q microns thickness was mounted directly in the external cyclotron beam. With a 33 MeV a-particle beam of the order of 0.1 ~ average intensity, each beam pulse produced an electrical pulse from the detector of the order of 10 volts across the load {about 25 ohffis). The detector output appeared, to vary linearly with ·beam intensity even at this high level. The pulses were displayed on a Tektronix 519 oscilloscope which has a calibrated rise time of 0.27 ns for single pulses, but has only about 9 V/cm sensitivity.
The detector leakage increases quite rapidly upon exposure to the beam.
11
Damage is caused by particle bombardment (0.1 ~ = 3 x 10 d-particles per second) and possibly also by the heat generated by the hole-electron ion current produced in the detector {0.5 Apeak pulses at 250 V give a peak of 100 wa~ts).
Fortunately, the large output signal means that large leakage currents are not troublesome, however, after 15 minutes exposure to the beam the detector would not support more than 200 V bias, so it was discarded.
In order to lengthen the useful life of the de~ector, a simple shutter arrangement {shown in Figure 1~ This report was prepared as an account of Government sponsored work.
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